Influence of carnitine supplementation on muscle substrate and carnitine metabolism during exercise.
We examined 1) the effect of L-carnitine supplementation on free fatty acid (FFA) utilization during exercise and 2) exercise-induced alterations in plasma levels and skeletal muscle exchange of carnitine. Seven moderately trained human male subjects serving as their own controls participated in two bicycle exercise sessions (120 min, 50% of VO2max). The second exercise was preceded by 5 days of oral carnitine supplementation (CS; 5 g daily). Despite a doubling of plasma carnitine levels, with CS, there were no effects on exercise-induced changes in arterial levels and turnover of FFA, the relation between leg FFA inflow and FFA uptake, or the leg exchange of other substrates. Heart rate during exercise after CS decreased 7-8%, but O2 uptake was unchanged. Exercise before CS induced a fall from 33.4 +/- 1.6 to 30.8 +/- 1.0 (SE) mumol/l in free plasma carnitine despite a release (2.5 +/- 0.9 mumol/min) from the leg. Simultaneously, acylated plasma carnitine rose from 5.0 +/- 1.0 to 14.2 +/- 1.4 mumol/l, with no evidence of leg release. Consequently, total plasma carnitine increased. We concluded that in healthy subjects CS does not influence muscle substrate utilization either at rest or during prolonged exercise and that free carnitine released from muscle during exercise is presumably acylated in the liver and released to plasma.